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Th9  objsot  of  thl.  paper  is  to  daw  lop  tha  theory  that 
apaciea  formation  occurs  during  periods  of  increaaed  activi- 
ty, that  plants  which  do  the  hardest   (most  difficult)  work 
have  erolved  to  the  highest  positions;   that  in  thia  regard 
quality  of  products  la  n»re  important  than  quantity;   and 
that  as  morphological  structures  evolve  from  simple  to  co*. 
plex,  so  plant  chemical  compounds  evolve  from  single  to  cott- 

pXoX  • 

PP*°^-^«  O«finltioii  from  a  Ohomieal  Standpoint.  -  It  la 
aaaumad  that  each  apeclea  la  in  a  atate  of  M)bile  equilibri- 
um between  reveralble  reactiona  which  fluctuate  and  are  nut- 
?„;f  J^     14*     u*""*"  "^  modifying  agenta   (Jfaroello,   I950). 
Individuality  haa,  therefore,  a  complex  chemical  baals.  The 
extatenoe  and  permanency  of  a  apeclea  la  controlled  and  de- 
panda  upon  the  existence  of  constant  external  and  internal 
conditions  and  shows  a  fixed  ability  to  ayntheaize  charact- 
erlatle  oon,)ounds  which  constitute  its  phyaiologlco-ohemlcal 
characteristic,  (in  part  8.  L.  Ivanov.   1^).  tL.  an  £! 
crease  in  habitat  temperature  will  stiiailate  the  formation 
of  more  saturated  fatty  adds  In  glycerides  «>d  vice  ver.a. 
Also,  at  moderately  elevated  ten^eratures  starch  is  forMd 
in  evergreen  leaves  which  is  converted  into  oil  when  the 
iQ^'*^"'"  ^'  S'*'*"*!!/  lowered  and  vice  versa  (Tattle, 

?  i*  v  f"?*^'  instance  of  change  of  oonuitions  affectinjt 
plant  physiologico-chemical  characteristics  we  know  that  an 
increase  in  water  in  the  soil  and  in  the  plant  promotes  oil 
formation  and  vice  versa  (Sinnott  I917,  Ivanov,  Uvrova  and 
Japochko  1931.  Gedde.  1934,  Halden  1^).  The  ^oi^e^trlltJ^n 
of  •I'et'olytes  in  plants  is  a  factor  controlling  the  amount 
?Lf\     .  ""•*  oy»n<»g«n«tlo  compounds  formsd  (MdNalr, 

V  I'  ;*»J«»^«>'»»  of  ^  'ffect  of  Internal  conditions  on 
plant  chemical  products  we  have  the  Influence  of  changea  la 
genetic  constitution.  Genetic  atraln  affects  HOT  production 

ScVicl:  1Z^  ^L'^^r*  '^^^  *"'»  '"'Shum  (Nowoaad  SJ 
Macyicar,   1940).  Genetic  strain  affects  alkaloid  production 

l^S!fS^M   («"™"«'   1915),  opium  (Aanett  and  coworker., 
1920-1925), and  aconite   (Bonisteel,  1940,  1941),  And  genetle 
strain  also  affects  the  amount  and  distribution  of  oil  in 

^'?*^nS!^'  ^^"^  "'*  Bartlett  1911,  Llndatrom  «>d  Ger- 
nardt  1926). 

SE«ctee  Developed  During  Greater  Activity.  -  It  la  the 
oonaanans  of  opinion  that  although  species  mnr  oris-inate  in 
a  number  of  different  weys  they  111  Srlgina^dSiSg  J-rlSs 
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SOME  CHEMICAL  PROPERTIES  OF  EUCALYPTUS  IN 
RELATION  TO  THEIR  EVOLUTIONARY  STATUS 

James  B.  McNaib 

This  paper  presents  comparisons  of  morphological  and  chemi- 
cal characteristics  of  members  of  the  genus  Eucalyptus  and  shows 
that  primitive  species  are  primitive  both  morphologically  and 
chemically  and  more  recent  species  are  advanced  both  morpho- 
logically and  chemically.  Chemical  advance  involves  oxidation. 
But  chemical  and  morphological  advances  do  not  necessarUy 
progress  hand-in-hand. 

Baker  and  Smith  (1,  2)  after  thirty  years  work  classified  the 
genus  chemically  and  phylogenetically.      Their  phylogenetic  ar- 
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PLANT   FATS   IN   RELATION   TO   ENVIRONMENT 
AND  EVOLUTION 

JAMES  B.  McNAIR 

INTRODUCTION 

In  the  search  for  proper  identification  of  plant  groups  and  their 
true  sequence  in  evolution,  the  chemical  and  physical  properties  of 
their  fats  may  be  useful.  The  following  paper  constitutes  a  review 
of  the  literature  directly  pertaining  to  this  thesis.  In  favor  of  the 
use  of  fats  in  this  connection  is  their  wide  distribution  throughout 
the  plant  kingdom.  One  of  the  properties  of  fats  which  are  useful 
in  such  identification  is  their  ability  to  absorb  iodine.  The  iodine 
value  or  iodine  number  of  a  fat  or  fatty  acid  is  the  quantity  of  iodine 
(in  mg.)  absorbed  by  one  gram  of  fat  or  oil  under  specified  condi- 
tions. 

However,  some  properties  of  fats,  including  their  iodine  values, 
are  affected  by  environment.  The  literature  shows  that  the  iodine 
absorption  values  may  change  in  relation  to  the  amounts  of  fatty 
acids  present,  although  the  kinds  of  fatty  acids  may  not  be  changed 
by  environment.  Under  similar  environments  fats  may  be  sepa- 
rated according  to  their  sequence  in  evolutionary  position.  In  addi- 
tion to  the  usefulness  of  the  iodine  value  as  an  indicator  of  a  plant 
group,  there  is  the  nature  of  the  fatty  acids  themselves.  For  in- 
stance, some  fatty  acids  are  found  only  in  certain  plant  families, 
e.g.,  myristic  acid  in  the  Myristicaceae,  erucic  acid  in  the  Cruciferae 
(38).  Other  properties  which  have  been  found  useful  in  the  iden- 
tification of  plant  groups  are  increase  in  the  number  of  carbon  atoms 
in  fatty  acids  and  increase  in  the  number  of  acids  in  seed  fats  with 
advance  in  evolutionary  position  (88). 

The  literature  also  shows  that  iodine  values  of  fats  give  numerical 
values  for  plant  groups,  and  by  them  more  definite  comparative 
values  for  evolutionary  appreciation  are  determined  than  are  ob- 
tained by  other  classification  methods,  e.g.,  serum  diagnosis.  For 
instance,  the  iodine  numbers  of  their  fats  are  for  palms  (Principes 
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Some  Comparisons  of  Chemical  Ontogeny  with  Chemical 
Phylogeny  in  Vascular  Plants 

James  B.  McNair 

{8i8  South  Ardmore  Ave.,  Los  Angeles,  Calif.) 

There  are  resemblances  between  certain  characters  in  the  embryos  of 
higher  animals  and  corresponding  stages  in  the  embryos  of  lower  animals. 
This  is  most  plausibly  explained  by  the  assumption  that  they  have  de- 
scended from  the  same  ancestors  and  that  their  common  structures  are 
embryonic  survivals  (Morgan,  1925).  Perhaps  then  in  some  cases  chemical 
ontogeny  is  to  a  certain  extent  an  epitome  of  chemical  phylogeny  and  vice 
versa.  If  this  holds  even  partially  true  in  plants,  then  we  have  a  pattern 
which  may  aid  in  the  phylogenetic  classification  of  plants  on  the  basis  of 
their  chemical  products ;  a  method  to  aid  in  the  discovery  of  "missing  links" 
in  the  formation  of  certain  compounds  along  the  phylogenetic  chain;  as 
well  as  a  pattern  for  the  study  of  chemical  ontogeny  through  the  study  of 
chemical  phylogeny. 

THEORY  OF  RECAPITULATION  IN  ZOOLOGY 

The  theory  of  recapitulation  was  first  considered  in  relation  to  animals. 
In  some  such  sense  as  stated  in  the  preceding  paragraph  it  was  early  sug- 
gested in  the  writings  of  Meckel  (1821),  von  Baer  (1828)  and  Louis  Agas- 
siz;  but  it  was  first  clearly  formulated  by  F.  MuUer  in  1863,  and  received 
its  most  sweeping  applications  in  the  works  of  E.  Haeckel  (1866).  [For  a 
good  summary  of  instances  in  the  animal  kingdom  see  Jordan  and  Kindred 
(1930)]- 

Although  the  theory  of  recapitulation  was  formulated  in  general  terms 
which  could  include  both  the  animal  and  plant  kingdoms,  it  owed  its  origin 
to  the  facts  of  animal  life.  For  a  long  time  it  depended  almost  entirely  for 
support  on  zoological  evidence.  However,  it  might  be  expected  that  if  this 
fundamental  biological  principle  holds  true  in  the  case  of  animals  it  should 
likewise  apply  to  the  plant  kingdom. 
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